Cyclic AMP induces synthesis of prostaglandin E1 in platelets.
Although platelets are known to synthesize small amounts of prostaglandin E1 the control of the formation of this prostanoid has not been investigated. Incubation of human platelet-rich plasma with various compounds which are known to increase cyclic AMP concentration in platelets and inhibit platelet aggregation also increased intracellular prostaglandin E1 synthesis. The prostaglandin E1 was isolated by high pressure liquid chromatography and definitively identified by negative and positive ionization mass spectroscopy. The amounts of prostaglandin E1 formed were proportional to the concentration of cyclic AMP in platelets. Prostacyclin (10 nM) which is the most potent stimulator of cyclic AMP formation increased intracellular cyclic AMP by 4.6 fold and prostaglandin E1 level by 3 fold over the basal levels. Addition of theophylline, a cyclic AMP phosphodiesterase inhibitor, together with prostacyclin increased cyclic AMP concentration 8.7-fold and prostaglandin E1 level 12-fold compared to basal concentrations. Dibutyryl cyclic AMP (2 mM) and 8-bromo cyclic AMP (0.1 mM) increased prostaglandin E1 levels by 3 fold and 2 fold over the basal level, respectively. Prostaglandin D2 (3 microM) when added to platelet-rich plasma increased the cyclic nucleotide levels by 2 fold concomitant with 2 fold increase in prostaglandin E1 concentration. In contrast prostaglandin E2 or prostaglandin F2 alpha which had no effect on cyclic AMP level did not affect the prostaglandin E1 synthesis. Addition of 2',5'-dideoxyadenosine, an inhibitor of adenylate cyclase, to platelet-rich plasma inhibited both the increase of intracellular prostaglandin E1 and cyclic AMP levels induced by prostacyclin.